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Purpose

Determine changes to fly ash and emissions
due to ultra low-NO, combustion

pComposition

pESP periormance
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Overall Layout of the CEDF
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Test Conditions - Burner

100 million Btu/hr firing rate
High Sulfur Coal - 4.3% S, 8.5% ash
' LOW-NO,
0.4 10 NO,/million Btu, SR'=1.17
_Ultra Low=-NO§

0.2 10 NO, /million Btulunstaged, Sk= 1.17
0. 15 1B NO /millien Bul staged, Sk = 0.65/1.17
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Test Conditions - ESP

~325°F gas temperature

pDiTTerent fielal voltage
_Ultra Iow=-NO;
pREpEat one IowW-NO, conaition
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Chemical Analyses

By size range
& PM., and PM
By analysis technigue
pMajor elements - ICP

plirace elements - GEAA or CVAA
pOtneEr - carnon, Ions
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Fly Ash - ESP Inlet

10.0
- PM>10um HE25<PM<10um BEPM<25um

Low-NOx Ultra Low-NOx

**‘
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Fly Ash - ESP Outlet

mPM>25um mPM<25um

Low-NOx Ultra Low-NOx
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Carbon in Ash by Size

60.0

® Low-NOx
- Ultra Low-NOx
- : :
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Soluble lons by Size

20.0

18.0 ® Low-NOx
16.0 Ultra Low-NOXx
|

14.0 m Ultra Low-NOx, Staged
12.0

the Ash (%)

1
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What Does This Show

ESP emissions
®Increase for ultra low-NO, due to PM > 2.5 um

plncrease in a eare carbon in ash due to
PVI<2.5 um;, anal PM> 2.5 jum
[ESP emissions can e calculated given

o)
pIVIasSs distripution at ESP out
pComposition DY Size at the ESP Inlet
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Major Elements (>500 pg/gm)

= PM>10um, avg.
7.0 - 2.5um <PM < 10um, avg.
PM<25um Low-NOx
® PM < 2.5um Ultra Low-NOx
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Trace Elements (< 500 pug/gm)

100.0
- o = PM > 10 um, avg.
338 2.5um < PM < 10 um, avg
N 5 PM < 2.5 um Low-NOXx
< 2 B PM < 2.5 um Ultra Low-NOx
€Ew 10.0 i
o <
< c
C

A

RIBaley 4/10/02 - 14




Volatile Trace Elements

100.0
o © m PM>10um, avg.
% 8 2.5um < PM <10 um, avg
A 8 10.0 PM < 2.5 um Low-NOx
g < = PM < 2.5 um Ultra Low-NOX
8 =

I I
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Summary

Average ESP outlet concentration Is a
weighted sum of concentrations by size
SP emissions increased for ultra low-NO;
conaitions
plncrease in PVIE> 2.5 microns

L

/

_ICarven in asn ereasea ror uitra-1ow: NOg
7/

plnCrease due tor PVIi< 2.5 [um, and Pivi> 2.5/ [im
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Summary (con'’t)

Mercury in ash increased for ultra-low NO,
®Carbon is the likely factor

0adl depenaent
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